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( 57 ) ABSTRACT 
A wireless power transmitter device that includes a trans 
mitter circuit , a transmitter coil , a transmitter communica 
tion unit and a transmitter control unit is provided . The 
transmitter circuit generates a transmitting current . The 
transmitter coil receives the transmitting current to generate 
an electromagnetic field to induce a receiving current in a 
wireless power receiver device . The transmitter communi 
cation unit is configured to receive a report of a received 
power of the wireless power receiver device therefrom . The 
transmitter control unit receives the report of the received 
power and determines whether a frequency splitting phe 
nomena occurs according to the received power . When the 
frequency splitting phenomena occurs , the transmitter con 
trol unit adjusts at least one of a configuration of the 
transmitter coil and a configuration of the transmitter circuit 
or adjusts a transmitting frequency of the transmitting cur 
rent . 

18 Claims , 5 Drawing Sheets 
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WIRELESS POWER TRANSMITTER DEVICE from . The transmitter control unit is electrically connected to 
AND WIRELESS POWER RECEIVER the transmitter circuit , the transmitter coil , and the transmit 

DEVICE ter communication unit , wherein the transmitter control unit 
is configured to receive the report of the received power and 

RELATED APPLICATIONS 5 generate a power transmitting ratio according to the trans 
mitted power and the received power . The transmitter con 

This application claims priority to U . S . Provisional Appli - trol unit adjusts at least one of a configuration of the 
cation Ser . No . 62 / 048 , 282 , filed Sep . 10 , 2014 , which is transmitter coil and a configuration of the transmitter circuit 
herein incorporated by reference . or adjusts a transmitting frequency of the transmitting cur 

10 rent according to the power transmitting ratio . 
BACKGROUND Still another aspect of the present invention is to provide 

a wireless power receiver device . The wireless power 
Field of Invention receiver device includes a receiver coil , a receiver circuit 
The present invention relates to a wireless power trans and a receiver control unit . The receiver coil is configured to 

mission technology . More particularly , the present invention 15 generate a receiving current based on an electromagnetic 
relates to a wireless power transmitter device and a wireless field generated by a wireless power transmitter device . The 
power receiver device . receiver circuit is electrically connected to the receiver coil , 

Description of Related Art wherein the receiver circuit is configured to receive the 
It becomes popular to adopt resonant coils to improve receiving current . The receiver control unit is configured to 

wireless power transmission efficiency for wireless charging 20 detect a received power generated by the receiver coil to 
systems . However , in power electronics , an interesting phe - determine whether the received power s lower than a thresh 
nomenon is that two tightly coupling coils cannot stay in old value . When the received power is lower than the 
resonance simultaneously . For example , when a coil in a threshold value , the receiver control unit adjusts a configu 
power receiver is placed too close to a coil in a power ration of the receiver coil until the received power reaches 
transmitter , the power received by the power receiver 25 a peak value . 
decreases significantly because the two coils are not reso These and other features , aspects , and advantages of the 
nating with each other . present invention will become better understood with refer 

Accordingly , what is needed is a wireless power trans ence to the following description and appended claims . 
mitter device and a wireless power receiver device to It is to be understood that both the foregoing general 
address the above issues . 30 description and the following detailed description are by 

examples , and are intended to provide further explanation of 
SUMMARY the invention as claimed . 

The invention provides a wireless power transmitter BRIEF DESCRIPTION OF THE DRAWINGS 
device . The wireless power transmitter device includes a 35 
transmitter circuit , a transmitter coil , a transmitter commu The invention can be more fully understood by reading 
nication unit and a transmitter control unit . The transmitter the following detailed description of the embodiment , with 
circuit is configured to generate a transmitting current . The reference made to the accompanying drawings as follows : 
transmitter coil is electrically connected to the transmitter FIG . 1 is a block diagram of a wireless power transmitter 
circuit , wherein the transmitter coil is configured to receive 40 device and a wireless power receiver device in an embodi 
the transmitting current to generate an electromagnetic field ment of the present invention ; 
to induce a receiving current in a wireless power receiver FIG . 2 is an exemplary circuit diagram of the transmitter 
device . The transmitter communication unit is configured to circuit in FIG . 1 in an embodiment of the present invention ; 
receive a report of a received power of the wireless power FIG . 3 is a diagram of a waveform of the received power 
receiver device therefrom . The transmitter control unit is 45 under different transmitting frequencies in an embodiment 
electrically connected to the transmitter circuit , the trans - of the present invention ; 
mitter coil , and the transmitter communication unit , wherein FIG . 4 is a detail block diagram of the transmitter circuit 
the transmitter control unit is configured to receive the report and the transmitter coil in an embodiment of the present 
of the received power and determine whether a frequency invention ; 
splitting phenomena occurs according to the received power . 50 FIG . 5 is a detail block diagram of the transmitter circuit 
When the frequency splitting phenomena occurs , the trans - and the transmitter coil in an embodiment of the present 
mitter control unit adjusts at least one of a configuration of invention ; 
the transmitter coil and a configuration of the transmitter FIG . 6 is a three - dimensional diagram of the transmitter 
circuit or adjusts a transmitting frequency of the transmitting coil and the receiver coil in an embodiment of the present 
current . 55 invention ; 

Yet another aspect of the present invention is to provide FIG . 7 is a block diagram of the transmitter circuit and the 
a wireless power transmitter device . The wireless power transmitter coil in an embodiment of the present invention ; 
transmitter device includes a transmitter circuit , a transmit - FIG . 8 is a three - dimensional diagram of the transmitter 
ter coil , a transmitter communication unit and a transmitter coil in an embodiment of the present invention ; and 
control unit . The transmitter circuit is configured to generate 60 FIG . 9 is an exemplary message flow between the wireless 
a transmitting current . The transmitter coil is electrically power transmitter device and the wireless power receiver 
connected to the transmitter circuit , wherein the transmitter device in an embodiment of the present invention . 
coil is configured to receive the transmitting current to 
generate an electromagnetic field to induce a receiving DETAILED DESCRIPTION 
current in a wireless power receiver device . The transmitter 65 
communication unit is configured to receive a report of a Reference will now be made in detail to the present 
received power of the wireless power receiver device there - embodiments of the invention , examples of which are illus 
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trated in the accompanying drawings . Wherever possible , labeled ) in the receiver coil 22 to either retrieve a maximum 
the same reference numbers are used in the drawings and the power value or calculate an average power value . The 
description to refer to the same or like parts . receiver communication unit 24 is configured to further 

Reference is now made to FIG . 1 . FIG . 1 is a block transmit the report of the received power Pr periodically or 
diagram of a wireless power transmitter device 1 and a 5 by the request of the wireless power transmitter device 1 . 
wireless power receiver device 2 in an embodiment of the The transmitter communication unit 14 is configured to 
present invention . receive the report of the received power Pr . In some embodi 

In an embodiment , the wireless power transmitter device ments , the transmission of the report of the received power 1 includes a transmitter circuit 10 , a transmitter coil 12 , a Pr can be independent from the transmission of the power . 
transmitter communication unit 14 and a transmitter control 10 The communication interface of the transmitter communi unit 16 . In different embodiments , the wireless power trans cation unit 14 and the receiver communication unit 24 are mitter device 1 can be implemented by any charging device therefore implemented by using technologies such as , but such as , but not limited to a wireless charging pad . not limited to Bluetooth Low Energy ( BLE ) , WiFi , Zigbee , In an embodiment , the wireless power receiver device 2 
includes a receiver circuit 20 , a receiver coil 22 , a receiver 15 N 16 Near Field Communication ( NFC ) , 3GPP Device to Device 
communication unit 24 and a receiver control unit 26 . In ( D2D ) Communication and 3GPP Machine to Machine 
different embodiments , the wireless power receiver device 2 ( M2M ) Communication . 
can be implemented by any device such as , but not limited In some embodiments , the transmission of the report of 
to a smartphone , a tablet PC , a laptop or a vehicle . the received power Pr can be integrated with the transmis 

In operation , the transmitter circuit 10 of the wireless 20 sion of the power and is substantially performed through the 
power transmitter device 1 is configured to generate a transmitter coil 12 and the receiver coil 22 . The communi 
transmitting current It to generate an electromagnetic field cation interface of the transmitter communication unit 14 
B1 by using the transmitter coil 12 of the wireless power and the receiver communication unit 24 are therefore imple 
transmitter device 1 . Moreover , a receiving current Ir is mented by using technologies such as , but not limited to 
induced in the receiver coil 22 of the wireless power receiver 25 Load Modulation defined in WPC LPWG and MPWG 
device 2 and the receiver circuit 20 of the wireless power specification . 
receiver device 2 is configured to receive the receiving The transmitter control unit 16 is configured to receive the 
current Ir . As a result , a energy storage ( not illustrated ) in the report of the received power Pr from the transmitter com 
wireless power receiver device 2 can be charged . munication unit 14 . Moreover , the transmitter control unit 1 

The architecture and the operation of both of the wireless 30 is configured to determine whether a frequency splitting 
power transmitter device 1 and the wireless power receiver phenomena occurs according to the received power Pr . 
device 2 are explained in detail below with reference to the Reference is now made to FIG . 3 . FIG . 3 is a diagram of 
accompany figures . a waveform of the received power Pr under different trans 

Reference is now made to FIG . 2 . FIG . 2 is an exemplary mitting frequencies in an embodiment of the present inven 
circuit diagram of the transmitter circuit 10 in FIG . 1 in an 35 tion . 
embodiment of the present invention . In FIG . 2 , the trans - The received power Pr varies according to different 
mitter circuit 10 exemplarily includes a voltage source 100 , transmitting frequencies . In normal condition , the curve of 
a resistor R1 , an inductor L1 and a capacitor C1 . the received power Pr would have only one power peak 
As illustrated , the resistor R1 and the capacitor C1 are when the coupling coefficient is small enough , e . g . the 

electrically connected in parallel with the voltage source 40 power peak N located at the curve 30 . The power peak 
100 , in which the inductor L1 is electrically connected corresponds to the resonant frequency of both of the trans 
between the resistor R1 and the capacitor C1 . mitter circuit 10 and the receiver circuit 20 . 

Exemplarily , the transmitting current It is generated at the Nevertheless , in some conditions , such as when the trans 
connection point of the capacitor C1 and the inductor L1 . mitter circuit 10 and the receiver circuit 20 are physically too 
The resistor R1 , the inductor L1 and the capacitor C1 45 close to each other , the coupling coefficient is larger than a 
together form an oscillating circuit that has a resonant threshold such that the curve of the received power Pr has 
frequency according to the energy from the voltage source more than one power peak , e . g . the power peaks 01 and 02 
100 . located at the curve 31 . When there are more than one power 

It is appreciated that the configuration of the transmitter peak , the frequency splitting phenomena occurs . 
circuit 10 is not limited thereto . In other embodiments , other 50 As a result , in an embodiment , the transmitter control unit 
components and configurations can be used in the transmit . 16 controls the transmitter circuit 10 to generate a series of 
ter circuit 10 to generate the transmitting current It . transmitting currents It with different transmitting frequen 

The transmitter coil 12 is electrically connected to the cies . The transmitter control unit 16 further receives a series 
transmitter circuit 10 to receive the transmitting current It to of reports of the received power Pr corresponding to the 
generate the electromagnetic field B1 In an embodiment , the 55 series of transmitting currents It from the transmitter com 
receiver coil 22 is physically disposed next to the transmitter m unication unit 14 . The transmitter control unit 16 generates 
coil 12 such that the electromagnetic field B1 passes through a curve formed by the series of the reports of the received 
the receiver coil 22 to induce a receiving current Ir therein . powers Pr , such as , but not limited to the curve 30 or curve 

In an embodiment , the receiver circuit 20 includes an 31 illustrated in FIG . 3 . 
energy storage such as , but not limited to a battery . As a 60 The transmitter control unit 16 determines that the fre 
result , the receiver circuit 20 is configured to receive the quency splitting phenomena occurs when there are more 
receiving current Ir such that the battery therein is charged . than one power peak value on the curve . 

The transmitter communication unit 14 is configured to When the frequency splitting phenomena occurs , the 
receive a report of a received power Pr of the wireless power transmitter control unit 16 adjusts the transmitting frequency 
receiver device 2 therefrom . In an embodiment , the receiver 65 of the transmitting current It , or adjusts at least one of a 
control unit 26 is configured to detect the received power Pr configuration of the transmitter circuit 10 and a configura 
according to the receiving current Ir and the voltage ( not tion of the transmitter coil 12 . 
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These adjustment mechanisms are described in detail In the present embodiment , the transmitter circuit 10 
below . includes three component groups 50 , 52 and 54 each includ 

In a first example , the transmitter control unit 16 keeps ing a plurality of circuit components and three selecting 
adjusting the transmitting frequency by controlling the volt circuits 51 , 53 and 55 . 
age source 100 of the transmitter circuit 10 to generate the 5 In FIG . 5 , the component group 50 includes resistors R1 , 
transmitting current it having different frequency values . In R2 and R3 having different resistive values , the component 
an embodiment , the transmitter control unit 16 adjusts the group 52 includes inductors L1 , L2 and L3 having different 
transmitting frequency until the received power Pr reaches a inductive values and the component group 54 includes 
peak value . capacitors C1 , C2 and C3 having different capacitive values . 
When the frequency splitting phenomena occurs , such a " The transmitter control unit 16 controls the selecting circuits 

method is used to find a local power peak , such as the power 51 , 53 and 55 to select one of the circuit components in each 
peaks 01 and O2 illustrated in FIG . 3 , instead of forcing the of the component groups 50 , 52 and 54 respectively . In an 
frequency splitting phenomena to disappear . embodiment , the receiver circuit 20 can be adjusted by using 

In a second example , the transmitter communication unit is an identical method . Once the component values of the 
14 receives an information ( not illustrated ) of a plurality of transmitter circuit 10 changes , the coupling coefficient 
supported resonant frequencies from the wireless power changes as well . 
receiver device 2 , such as from the receiver control unit 26 As a result , the coupling coefficient between the trans 
through the receiver communication unit 24 . The transmitter mitter coil 12 and the receiver coil 22 is adjusted to avoid the 
control unit 16 further adjusts the configuration of the 20 occurrence of the frequency splitting phenomena . 
transmitter circuit 10 based on one of the supported resonant It is appreciated that in different embodiments , the num 
frequencies . ber of the component groups and the number of the com 

In an embodiment , the transmitter communication unit 14 ponents in each of the component groups are not limited 
receives the information of the plurality of supported reso thereto . 
nant frequencies periodically from the wireless power 25 In a third example , the transmitter communication unit 14 
receiver device 2 . In another embodiment , the transmitter receives an information ( not illustrated ) of a configuration of 
control unit 16 controls the transmitter communication unit the receiver coil 22 in the wireless power receiver device 2 , 
14 to send a request to the wireless power receiver device 2 such as from the receiver control unit 26 through the receiver 
such that the wireless power receiver device 2 transmits the communication unit 24 . The transmitter control unit 16 
information of the plurality of supported resonant frequen - 30 further adjusts the configuration of the transmitter coil 12 
cies in response . based on the information of the configuration of the receiver 

The transmitter control unit 16 further informs the wire coil 22 . 
less power receiver device 2 to adjust the configuration of Reference is now made to FIG . 6 . FIG . 6 is a three 
the receiver circuit 20 therein based on one of the supported dimensional diagram of the transmitter coil 12 and the 
resonant frequencies . 35 receiver coil 22 in an embodiment of the present invention . 

Reference is now made to FIG . 4 . FIG . 4 is a detail block The transmitter control unit 16 adjusts the configuration 
diagram of the transmitter circuit 10 and the transmitter coil of the transmitter coil 12 by adjusting a physically horizontal 
12 in an embodiment of the present invention . position of the transmitter coil 12 relative to the receiver coil 

In the present embodiment , the transmitter circuit 10 22 of the wireless power receiver device 2 and / or a physi 
includes two transmitting circuit modules 40 and 42 and a 40 cally vertical position of the transmitter coil 12 relative to 
selecting circuit 44 . As illustrated in FIG . 4 , the two trans - the receiver coil 22 of the wireless power receiver device 2 
mitting circuit modules 40 and 42 may be two modules based on the information of the configuration of the receiver 
having identical circuit components , e . g . the capacitor C1 coil 22 . 
the resistor R1 and the inductor L1 with different connection In FIG . 6 , the physically horizontal position of the trans 
relation . In an embodiment , the two transmitting circuit 45 mitter coil 12 relative to the receiver coil 22 is adjusted by 
modules 40 and 42 may be two modules having different moving the transmitter coil 12 along the axis D1 , and the 
circuit components . In yet another embodiment , the two physically vertical position of the transmitter coil 12 relative 
transmitting circuit modules 40 and 42 may be two modules to the receiver coil 22 is adjusted by moving the transmitter 
having the same circuit components but with different coil 12 along the axis D2 . Once the area of the receiver coil 
component values . 50 22 covered by the electromagnetic field generated by the 

The transmitter control unit 16 in FIG . 1 controls the transmitter coil 12 changes , the coupling coefficient changes 
selecting circuit 44 to select at least one of the transmitting as well . 
circuit modules 40 and 42 to be electrically connected to the As a result , the coupling coefficient between the trans 
transmitter coil 12 . The configuration of the transmitter mitter coil 12 and the receiver coil 22 is adjusted to avoid the 
circuit 10 is adjusted accordingly . In an embodiment , the 55 occurrence of the frequency splitting phenomena . 
configuration of the receiver circuit 20 can be adjusted by Reference is now made to FIG . 7 . FIG . 7 is a block 
using an identical method to obtain the same resonant diagram of the transmitter circuit 10 and the transmitter coil 
frequency as the transmitter circuit 10 . 12 in an embodiment of the present invention . 
As a result , the resonant frequency of the transmitter In FIG . 7 , the transmitter coil 12 includes two coil 

circuit 10 and the receiver circuit 20 is adjusted to avoid the 60 modules 70 and 72 having different sizes ( e . g . different 
occurrence of the frequency splitting phenomena . sectional area ) and a selecting module 74 . In another 

It is appreciated that in different embodiments , the num embodiment , the two coil modules 70 and 72 have different 
ber of the transmitting circuit modules is not limited thereto coil turns . In yet another embodiment , the size and the coil 
and can be larger than two . turns of the two coil modules 70 and 72 are both different . 

Reference is now made to FIG . 5 . FIG . 5 is a detail block 65 The transmitter control unit 16 adjusts the configuration of 
diagram of the transmitter circuit 10 and the transmitter coil the transmitter coil 12 by controlling the selecting circuit 74 
12 in an embodiment of the present invention . to select one of the coil modules 70 and 72 to be electrically 

POSITE 
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connected to the transmitter circuit 10 based on the infor - transmitter device 1 receives the report of the received 
mation of the configuration of the receiver coil 22 . power Pr of the wireless power receiver device 2 . 
As a result , the coupling coefficient between the trans In operation S3 , the wireless power transmitter device 1 

mitter coil 12 and the receiver coil 22 is adjusted to avoid the generates a series of transmitting currents It with different 
occurrence of the frequency splitting phenomena . 5 transmitting frequencies . 

It is appreciated that in different embodiments , the num - In operation S4 , the wireless power transmitter device 1 
ber of the coil modules is not limited thereto . receives a series of reports of the received power Pr of the 

Reference is now made to FIG . 8 . FIG . 8 is a three - wireless power receiver device 2 . 
dimensional diagram of the transmitter coil 12 in an embodi - In operation S5 , the wireless power transmitter device 1 
ment of the present invention . 10 requests the configuration of the wireless power receiver 

The wireless power transmitter device of claim 1 , wherein device 2 . In an embodiment , the transmitter control unit 16 
the transmitter coil 12 includes a coil main body 80 having requests the configuration of the wireless power receiver 
four connection points P1 - P4 and a selecting module 82 . The device 2 through the transmitter communication unit 14 . The 
transmitter control unit 16 adjusts the configuration of the configuration of the wireless power receiver device 2 may 
transmitter oil by controlling the selecting circuit 82 to select 15 include the supported resonant frequencies of the receiver 
two of the connection points P1 - P4 of the coil main body 80 circuit 20 and various configurations of the receiver coil 22 . 
to be electrically connected to the transmitter circuit 10 in In operation S6 , the wireless power transmitter device 1 
FIG . 1 . The coil turns of the coil main body 80 can be receives the configuration of the wireless power receiver 
adjusted accordingly . device 2 therefrom . In an embodiment , the transmitter 

As a result , the coupling coefficient between the trans - 20 communication unit 14 of the wireless power transmitter 
mitter coil 12 and the receiver coil 22 is adjusted to avoid the device 1 receives configuration of the wireless power 
occurrence of the frequency splitting phenomena . receiver device 2 . 

In yet another embodiment , the transmitter control unit 16 In operation S7 , the wireless power transmitter device 1 
is further configured to detect a transmitted power Pt gen - informs the wireless power receiver device 2 the resonant 
erated by the transmitter coil 12 to generate a power trans - 25 frequency to be used . In an embodiment , the transmitter 
mitting ratio according to the transmitted power Pt and the control unit 16 informs the wireless power receiver device 2 
received power Pr . In an embodiment , the transmitted power the resonant frequency to be used through the transmitter 
Pt is detected based on the transmitting current It and the communication unit 14 
voltage ( not labeled ) in the transmitter coil 12 to either In operation S8 , the wireless power transmitter device 1 
retrieve a maximum power value or calculate an average 30 decreases the resonant frequency or adjusts the configuration 
power value . of the transmitter coil 12 . In an embodiment , the transmitter 

The transmitter control unit 16 further determines whether control unit 16 decreases the resonant frequency by adjust 
frequency splitting phenomena occurs according to the ing the configuration of the transmitter circuit 10 . 
power transmitting ratio . In an embodiment , the transmitter Reference is now made to FIG . 1 again . As described 
control unit 16 determines that the frequency splitting phe - 35 above , the receiver coil 22 generates the receiving current Ir 
nomena occurs when the power transmitting ratio is lower based on the electromagnetic field generated by the wireless 
than a threshold value . In an embodiment , the power trans - power transmitter device 1 . The receiver circuit 20 electri 
mitting ratio is a ratio of the received power Pr and trans - cally connected to the receiver coil 22 receives the receiving 
mitted power Pt . More specifically , the power transmitting current Ir such that an energy storage ( not illustrated ) therein 
ratio can be expressed as Pr / Pt . 40 is charged . 
When the transmitter control unit 16 determines that the In an embodiment , the receiver control unit 26 detects the 

power transmitting ratio is lower than the threshold value , received power Pr generated by the receiver coil 22 to 
the transmitter control unit 16 adjusts the transmitting fre determine whether the received power Pr is lower than a 
quency of the transmitting current It , or adjusts at least one threshold value . When the received power Pr is lower than 
of a configuration of the transmitter circuit 10 and a con - 45 the threshold value , the receiver control unit 26 adjusts the 
figuration of the transmitter coil 12 as illustrated above . configuration of the receiver coil 22 until the received power 

To facilitate the description to follow , an operative Pr reaches a peak value . 
example will be described in the paragraphs below with In an embodiment , the configuration of the receiver coil 
reference to FIG . 9 . However , the present disclosure is not 22 includes a physically horizontal position of the receiver 
limited to the embodiment below . 50 coil 22 relative to the wireless power transmitter device 1 

Reference is now made to FIG . 9 . FIG . 9 is an exemplary and / or a physically vertical position of the receiver coil 22 
message flow 900 between the wireless power transmitter relative to the wireless power transmitter device 1 . 
device 1 and the wireless power receiver device 2 in an In an embodiment , an intimating mechanism can be 
embodiment of the present invention . In this operative implemented in the wireless power receiver device 2 , in 
example , the operations in the wireless power transmitter 55 which the receiver control unit 26 intimates the user by 
device 1 and the wireless power receiver device 2 are displaying the position of the receiver coil 22 relative to the 
outlined below . transmitter coil 12 in a display unit ( not illustrated ) or by 

In operation S1 , the wireless power transmitter device 1 generating intimating voice signal through a amplifier unit 
supplies wireless power to the wireless power receiver ( not illustrated ) to guide the user to move the wireless power 
device 2 . In an embodiment , the transmitter circuit 10 in the 60 receiver device 2 to a suggested position . 
wireless power transmitter device 1 generates the transmit . In another embodiment , the receiver coil 22 includes a 
ting current It to the transmitter coil 12 to induce a receiving plurality of coil modules identical to the coil modules 70 and 
current Ir in the wireless power receiver device 2 . 72 in the transmitter coil 12 illustrated in FIG . 7 having 

In operation S2 , the wireless power transmitter device 1 different sizes and / or different coil turns and a selecting 
receives the report of the received power Pr of the wireless 65 module identical to the selecting module 74 in the transmit 
power receiver device 2 therefrom . In an embodiment , the ter coil 12 illustrated in FIG . 7 such that the configuration of 
transmitter communication unit 14 of the wireless power the receiver coil 22 can be adjusted by controlling the 
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selecting circuit to select one of the coil modules to be the transmitter control unit determines the frequency 
electrically connected to the receiver circuit 20 . splitting phenomena occurs when the power transmit 

In yet another embodiment , the receiver coil 22 includes ting ratio is lower than a threshold value . 
a plurality of connection points identical to the connection 4 . The wireless power transmitter device of claim 1 , 
points P1 - P4 illustrated in FIG . 8 and a selecting module 5 wherein the transmitter control unit controls the transmitter 
identical to the selecting module 80 illustrated in FIG . 8 such circuit to generate a series of transmitting currents with 
that the configuration of the receiver coil 22 can be adjusted different transmitting frequencies ; 
by controlling the selecting circuit to select two of the the transmitter control unit receives a series of the reports 
connection points to be electrically connected to the receiver of the received powers corresponding to the series of 
circuit 20 . transmitting currents from the transmitter communica 

Although the present invention has been described in tion unit ; 
considerable detail with reference to certain embodiments the transmitter control unit generates a curve formed by 
thereof , other embodiments are possible . Therefore , the the series of the reports of the received powers ; and 
spirit and scope of the appended claims should not be limited the transmitter control unit determines that the frequency 
to the description of the embodiments contained herein . 15 splitting phenomena occurs when there are more than 

It will be apparent to those skilled in the art that various one peak value on the curve . 
modifications and variations can be made to the structure of 5 . The wireless power transmitter device of claim 1 , 
the present invention without departing from the scope or wherein the transmitter communication unit receives an 
spirit of the invention . In view of the foregoing , it is intended information of a plurality of supported resonant frequencies 
that the present invention cover modifications and variations 20 from the wireless power receiver device such that the 
of this invention provided they fall within the scope of the transmitter control unit adjusts the configuration of the 
following claims . transmitter circuit based on one of the supported resonant 
What is claimed is : frequencies and informs the wireless power receiver device 
1 . A wireless power transmitter device comprising : to adjust a configuration of a receiver circuit therein based 
a transmitter circuit configured to generate a transmitting 25 on the one of the supported resonant frequencies when the 

current ; frequency splitting phenomena occurs . 
a transmitter coil electrically connected to the transmitter 6 . The wireless power transmitter device of claim 5 , 

circuit , wherein the transmitter coil is configured to wherein the transmitter communication unit receives the 
receive the transmitting current to generate an electro - information of the plurality of supported resonant frequen 
magnetic field to induce a receiving current in a wire - 30 cies either periodically from the wireless power receiver 
less power receiver device ; device or after the transmitter control unit controls the 

a transmitter communication unit to receive a report of a transmitter communication unit to send a request to the 
received power of the wireless power receiver device wireless power receiver device . 
therefrom ; and 7 . The wireless power transmitter device of claim 1 , 

a transmitter control unit electrically connected to the 35 wherein the transmitter circuit comprises a plurality of 
transmitter circuit , the transmitter coil , and the trans - transmitting circuit modules and a selecting circuit such that 
mitter communication unit , wherein the transmitter the transmitter control unit adjusts the configuration of the 
control unit is configured to receive the report of the transmitter circuit by controlling the selecting circuit to 
received power from the transmitter communication select at least one of the transmitting circuit modules to be 
unit and determine whether a frequency splitting phe - 40 electrically connected to the transmitter coil . 
nomena occurs according to the received power , 8 . The wireless power transmitter device of claim 1 , 

wherein the transmitter circuit comprises a plurality of wherein the circuit components comprise a resistor , a 
component groups each comprising a plurality of cir - capacitor , an inductor or a combination of the above . 
cuit components having different component values 9 . The wireless power transmitter device of claim 1 , 
and a plurality of selecting circuits each corresponds to 45 wherein the transmitter communication unit receives an 
one of the component groups ; information of a configuration of a receiver coil in the 

wherein the transmitter control unit adjusts the configu - wireless power receiver device from the wireless power 
ration of the transmitter circuit by controlling the receiver device such that the transmitter control unit adjusts 
selecting circuits to select one of the circuit compo - the configuration of the transmitter coil based on the infor 
nents within each of the component groups to be 50 mation of the configuration of the receiver coil . 
activated in the transmitter circuit , 10 . The wireless power transmitter device of claim 1 , 

wherein when the frequency splitting phenomena occurs , wherein the transmitter control unit adjusts the configuration 
the transmitter control unit adjusts at least one of a of the transmitter coil by adjusting a physically horizontal 
configuration of the transmitter coil and a configuration position of the transmitter coil relative to the wireless power 
of the transmitter circuit or adjusts a transmitting 55 receiver device and / or a physically vertical position of the 
frequency of the transmitting current . transmitter coil relative to the wireless power receiver 

2 . The wireless power transmitter device of claim 1 , device . 
wherein the transmitter control unit is further configured to 11 . The wireless power transmitter device of claim 1 , 
detect a transmitted power generated by the transmitter coil wherein the transmitter coil comprises a plurality of coil 
and generate a power transmitting ratio according to the 60 modules having different sizes and a selecting module , the 
transmitted power and the received power ; and transmitter control unit adjusts the configuration of the 

the transmitter control unit determines the frequency transmitter coil by controlling the selecting circuit to select 
splitting phenomena occurs according to the power one of the coil modules to be electrically connected to the 
transmitting ratio . transmitter circuit . 

3 . The wireless power transmitter device of claim 2 , 65 12 . The wireless power transmitter device of claim 1 , 
wherein the power transmitting ratio is a ratio of the received wherein the transmitter coil comprises a plurality of coil 
power and the transmitted power ; and modules having different coil turns and a selecting module , 
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the transmitter control unit adjusts the configuration of the 
transmitter coil by controlling the selecting circuit to select 
one of the coil modules to be electrically connected to the 
transmitter circuit . 

13 . The wireless power transmitter device of claim 1 , 5 
wherein the transmitter coil comprises a coil main body 
having a plurality of connection points and a selecting 
module , the transmitter control unit adjusts the configuration 
of the transmitter coil by controlling the selecting circuit to 
select two of the connection points of the coil main body to 10 
be electrically connected to the transmitter circuit . 

14 . A wireless power transmitter device comprising : 
a transmitter circuit configured to generate a transmitting 

current ; 
a transmitter coil electrically connected to the transmitter 15 

circuit , wherein the transmitter coil is configured to 
receive the transmitting current to generate an electro 
magnetic field to induce a receiving current in a wire 
less power receiver device ; 

a transmitter communication unit to receive a report of a 20 
received power of the wireless power receiver device 
therefrom ; and 

a transmitter control unit electrically connected to the 
transmitter circuit , the transmitter coil , and the trans 
mitter communication unit , wherein the transmitter 25 
control unit is configured to receive the report of the 
received power from the transmitter communication 
unit and generate a power transmitting ratio according 
to the transmitted power and the received power , 

wherein the transmitter circuit comprises a plurality of 30 
component group s each comprising a plurality of 
circuit components having different component values 
and a plurality of selecting circuits each corresponds to 
one of the component groups ; 

wherein the transmitter control unit adjusts the configu - 35 
ration of the transmitter circuit by controlling the 
selecting circuits to select one of the circuit compo 
nents within each of the component groups to be 
activated in the transmitter circuit ; 

wherein the transmitter control unit adjusts at least one of 40 
a configuration of the transmitter coil and a configu 
ration of the transmitter circuit or adjusts a transmitting 
frequency of the transmitting current according to the 
power transmitting ratio ; and wherein the transmitter 
communication unit receives an information of a plu - 45 
rality of supported resonant frequencies from the wire 
less power receiver device such that the transmitter 
control unit adjusts the configuration of the transmitter 

circuit based on one of the supported resonant frequen 
cies and informs the wireless power receiver device to 
adjust a configuration of a receiver circuit therein based 
on the one of the supported resonant frequencies 
according to the power transmitting ratio . 

15 . The wireless power transmitter device of claim 14 , 
wherein the power transmitting ratio is a ratio of the received 
power and the transmitted power ; and 

the transmitter control unit adjusts the at least one of a 
configuration of the transmitter coil and the configu 
ration of the transmitter circuit or adjusts the transmit 
ting frequency of the transmitting current when the 
power transmitting ratio is lower than a threshold 
value . 

16 . The wireless power transmitter device of claim 14 , 
wherein the circuit components comprise a resistor , a 
capacitor , an inductor or a combination of the above . 

17 . A wireless power receiver device comprising : 
a receiver coil configured to generate a receiving current 
based on an electromagnetic field generated by a wire 
less power transmitter device ; 

a receiver circuit electrically connected to the receiver 
coil , wherein the receiver circuit is configured to 
receive the receiving current ; and 

a receiver control unit configured to detect a received 
power generated by the receiver coil to determine 
whether the received power is lower than a threshold 
value , 

wherein the receiver coil comprises only a coil main body 
having a plurality of connection points and a selecting 
module , the receiver control unit adjusts the configu 
ration of the receiver coil by controlling the selecting 
circuit to select two of the connection points of the coil 
main body to be electrically connected to the receiver 
circuit , and 

wherein when the received power is lower than the 
threshold value , the receiver control unit adjusts a 
configuration of the receiver coil until the received 
power reaches a peak value . 

18 . The wireless power receiver device of claim 17 , 
wherein the receiver control unit adjusts the configuration of 
the receiver coil by adjusting a physically horizontal posi 
tion of the receiver coil relative to the wireless power 
transmitter device and / or a physically vertical position of the 
receiver coil relative to the wireless power transmitter 
device . 


